Effects of oestrogen upon nitric oxide synthase NADPH-diaphorase activity in the hypothalamo-neurohypophysial system of the rat.
An understanding of the interaction between oestrogen and the nitric oxide synthase/nitric oxide system is important for determining the roles of nitric oxide in central nervous control of osmotic homeostasis and certain aspects of reproduction. The effects of oestrogen on nitric oxide synthase and nitric oxide synthase activity were investigated in the magnocellular neurosecretory system. Ovariectomized female rats were injected subcutaneously with 17beta-estradiol benzoate either 10 microg daily for four days (short-term low-dose) or 200 microg daily for 21 days (long-term high-dose). In the neurohypophysis the density of NADPH-diaphorase staining--a marker for nitric oxide synthase activity--was increased after both short-term low-dose and long-term high-dose estradiol treatment, but no difference in nitric oxide synthase immunoreactivity was observed after either treatment. In the magnocellular supraoptic and paraventricular nuclei, short-term low-dose oestrogen treatment did not induce any detectable changes in nitric oxide synthase gene expression, the proportion of nitric oxide synthase-immunoreactive neurons, or the proportion of NADPH-diaphorase-positive neurons. Long-term high-dose oestrogen treatment also had no effect on nitric oxide synthase gene expression or immunoreactivity, but caused a reduction of the proportion of NADPH-diaphorase-positive neurons in the supraoptic nucleus and a reduction in the intensity of this histochemical staining. Qualitatively similar changes were observed in the magnocellular part of the paraventricular nucleus. The results provide, for the first time, evidence of a complex interaction between oestrogen and nitric oxide synthase in the neuroendocrine system in which nitric oxide synthase activity is regulated differently in the magnocellular cell bodies and axonal terminals and in which the activity of the enzyme rather than its expression is controlled.